Biodiesel is renewable energy derived from triglyceride such as vegetable oil or animal fat and alcohol through the chemical and biological reactions. Theoretically, 10% glycerol, by-product, is produced from the process. This crude glycerol contains triglycerides, alcohols, catalysts, free fatty acid, fatty acid methyl eater and water which can be purified from about 70-80% to about 95-99.9 % purity. There are two steps of purification, acid hydrolysis and distillation. Acid hydrolysis or acidulation will separate the crude glycerol to 3 layers namely waste oil, glycerol and sulphate salt. The obtained glycerol from the first step will be distilled to get pure glycerol. This paper will present on how to make high standard commercial biodiesel from this waste oil. Two-step catalysis of esterification and transesterification was applied to produce the biodiesel from the waste oil. For the first step of esterification, the methanol to oil ratio of 14:1 to 28:1 at the constant reaction time of 165 minutes and 0.66% acid catalyst were performed (Arora et. al., 2016) . It was found that at the methanol to oil ratio of 14:1 could reduce the free fatty acid contents in the waste oil from 13.29% to 0.56%. For the second step of transesterification, the methanol and oil ration of 6:1 to 9:1 and reaction time of 45-90 minutes were varied. The optimum conditions of transesterification were found at the methanol to oil ratio of 9:1 and reaction time of 60 minutes which gave 94.72 wt% of the fatty acid methyl ester content (FAME) and 0.34 mg KOH/g of the acid value.
